The equilibrium structural parameters, electronic and optical properties of the alkali hydrides RbH and CsH compounds in rock-salt (RS) and cesium chloride (CsCl) structures have been studied using the full-potential linearized augmented plane-wave (FP-LAPW) method. Wu and Cohen generalized gradient approximation (WC-GGA) was used for the exchange-correlation potential to compute the equilibrium structural parameters, such as the lattice constant (a 0 ), the bulk modulus (B) and bulk modulus first order pressure derivative (B). In addition to the WC-GGA, the modified Becke Johnson (mBJ) scheme has been also used to overcome the underestimation of the band gap energies. RbH and CsH compounds are found to be semiconductors (wide energy-band gap) using the WC-GGA method, while they are insulators using the mBJ-GGA method. Elastic constants, mechanical and thermodynamic properties were obtained by using the IRelast package. RbH and CsH compounds at ambient pressure are mechanically stable in RS and CsCl structures; they satisfy the Born mechanical stability criteria. Elastic constants (C ij ), bulk modulus (B), shear modulus (S) and Debye temperatures (θ D ) of RbH and CsH compounds decrease as the alkali radius increases. The RS structure of these compounds at ambient conditions is mechanically stronger than CsCl structure. RbH and CsH in RS and CsCl structures are suitable as dielectric compounds. The wide direct energy band gap for these compounds make them promising compounds for optoelectronic UV device applications. Both RbH and CsH have a wide absorption region, on the other hand RbH absorption is very huge compared to the CsH absorption, RbH is an excellent absorbent material, maximum absorption regions are located in the middle ultraviolet (MUV) region and far ultraviolet (FUV) region. The absorption coefficient α (w), imaginary part of the dielectric constant ε 2 (w) and the extinction coefficient k(w) vary in the same way. The present calculated results are in good agreement with the experimental data, indicating the high accuracy of the performed calculations and reliability of the obtained results.
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I. INTRODUCTION
The alkali hydrides compounds XH (X=Li, Na, K, Rb, and Cs) are very interesting compounds. They have the simplest electronic structure. These compounds, alkaline earth metal hydrides as BeH 2 , transition metal hydrides as TiH 2 and metal tri-hydrides as AlH 3 have attracted researchers in different areas due to their wide range of applications. They can be used as electrodes of rechargeable batteries, shielding materials of radiation. Alkali hydrides along with complex hydrides are also interesting for their capacity to store hydrogen. [1] [2] [3] [4] [5] [6] The diamond-anvil-cell study showed that XH compounds crystallize in RS structure at room temperature. [7] [8] [9] For better understanding of the optical properties, the electronic properties have been calculated. Gulebaglan et al. 10 carried out first-principles calculations to obtain the optical properties of RbH compound in RS structure. Their calculated static refractive index n(0) value is 1.75 for low energy electromagnetic waves. The absorption coefficient α(w) and the extinction coefficient k(w) vary in the same way, there is no electromagnetic waves absorption through 2.93eV. Van Setten et al. 11 studied the dielectric functions of the LiH and NaH in RS structure by using first-principles density functional theory and all-electron GW approximation. A differences between the band structures of NaH and LiH have been found, which lead to a clearly different dielectric functions. The energy band structure of LiH is more dispersed than that of NaH, as a result, imaginary part of the dielectric functions of the LiH is spread out over a larger energy range. Xinyou et al. 12 used the generalized gradient approximation (GGA) to calculate the optical properties of KH compound in both RS and CsCl structures. Both RS and CsCl structures have a wide absorption region starting at about 3.28 eV and 2.51eV for RS and CsCl, respectively.
Their calculated static refractive index n(0) for KH in RS and CsCl structures are around 1.50 and 1.70, respectively. They found it unsuitable as transparent material and optical properties vary with pressure. From the above, it is clear that the optical properties for the family of alkali hydride compounds have been done for only the NaH and LiH compounds in the RS structure and the KH in both RS and CsCl phase.
To the best of our knowledge, there are no experimental and theoretical calculations for the optical properties of the RbH and CsH compounds reported in the literature in RS and CsCl structures. Moreover, experimental information regarding the structural properties as well as the elastic constant and their related properties of RbH and CsH compounds in the CsCl structure are not available. The reasons mentioned above motivates us to perform the calculations on the structural, electronic and the optical properties of RbH and CsH in RS and CsCl structures, in order to provide additional data for the existing theoretical works on these compounds, using the full-potential augmented plane wave method (FP-LAPW).
This paper is organized as follows: in Section II, we give a brief description of the used computational technique. The Section III is reserved to the presentation and discussion of the obtained results on the structural, electronic, elastic and optical properties of RbH and CsH compounds. Finally, in Section IV, we summarize the main conclusions drawn from this study.
II. METHOD OF CALCULATION
Developments in theoretical computational methods now a day's in the electronic structure overcome calculations problems. As a result this has led to a new class of first-principles approaches; this enables us to calculate the optical properties. The calculations reported here were carried out using the full potential linearized augmented plane wave (FP-LAPW), implemented in WIEN2K package. 13 In this method the atomic space of the system is divided into an interstitial region (IR); often called Muffin-tin sphere, space occupied by atomic spheres with radius R MT ; and region outside the spheres, non-overlapping muffin tin (MT) spheres.
In the interstitial region, the basis set consists of plane waves, while in the non-overlapping region, the basis sets can be described by a linear combination of radial functions of the one particle Schrödinger equation along with their energy derivatives multiplied by spherical-harmonics. The exchange correlation potential (V XC ) effects for the ground state properties are treated by two approximations, the Wu-Cohen generalized gradient approximation (WC-GGA) and the modified Becke-Johnson (mBJ-GGA) formalism. 14, 15 In the IR and MT regions, in order to get sufficient and appropriate energy convergence, the basis set functions of the system were expanded up to R MT ×K Max =5, where K Max gives the magnitude of the maximum k-vector value used in the plane wave and R MT is the radius of the MT spheres in the unit cell. Inside the atomic sphere, the charge density was Fourier expanded up to G max = 22 with a cut-off l max = 6. Calculating the total energy of the unit cell was iterated and repeated until the self-consistent calculations converged to less than 10 -5 Ry/unit cell. The energy which separates core and valence states from each other is 6.0 Ry. For energy convergence, the number of k-points for the cubic structure in the full Brillouin zone (FBZ) was taken 2000, which is reduced to 56 special k-points in the irreducible Brillouin zones (IBZ). 16 The valence electron configurations of RbH are: Rb 4s 2 , 4p 6 , 5s 1 and H 1s 1 , while for CsH the valence electron configurations are: Cs 4d 10 , 5s 2 , 5p 6 , 6s 1 and H 1s 1 .
III. RESULTS AND DISCUSSIONS

A. Structural properties
The ground state properties of the alkali compounds XH have been calculated by using the FP-LAPW method at the level of Wu-Cohen-GGA (WC-GGA) approximation, which is a GGA improved and was proposed by Walter Kohen. 14, 17 The calculations were performed for cubic (RS and CsCl) structures. Murnaghan's equation of state (EOS) 13 has been used to estimate the equilibrium lattice constant (a 0 ) bulk modulus (B) and its first order pressure derivative (B ) as displayed in Tables I and  II for RbH and CsH, respectively.
The computed lattice constant, bulk modulus and its first order pressure derivative are in fairly good agreement with experimental results 7, 9, [18] [19] [20] and other theoretical calculations. 10, [21] [22] [23] [24] The experimental lattice constant for RbH and CsH in RS structure overestimates the present result by about 
B. Formation and cohesive energy
Studying the relative phase stabilities for any compound can be deduced from the formation energy (E form ). The formation energy is defined as:
Where, E XH tot is the total energy of the XH per formula in CsCl and RS phases, n i is the number of atoms for each constituent in the compound (in our case n i =1), and µ i is the stable bulk phase chemical potential (both Cs and Rb are in bcc structure and H in hcp structure).
The results from this equation are summarized in Table III . From this table one can see that the RS phase is more stable than the CsCl phase for each compound, on the other hand two phases (CsCl and RS phases) have a negative formation energy, which indicates that it is possible to exist in nature.
The cohesive energy is a measure of the strength of the forces that bind atoms together in the solid state and is descriptive in studying the phase stability. The cohesive energy (E coh ) is defined as the total energy of the constituent atoms minus the total energy of the compound:
Where E XH coh is the total energy of the unit cell used in the present calculations, a and b are the numbers of (Cs, Rb) and H atoms in unit cell, respectively. E XH tot refers to the total energy of XH compound in the equilibrium configuration. E X atom and E H atom are the isolated atomic energies of the pure constituents. The calculated cohesive energies are presented in Table III . From these results one can see that the bind atoms together in the RS phase is larger than the bind atoms in the CsCl phase.
On the other hand, in Table III we calculate the weight percentage of hydrogen (Hydrogen Storage Capacity), it is easy to see that the hydrogen weight in one mole of RbH is larger than one mole of CsH. Their high hydrogen content and lower weight make RbH attractive for portable applications. 25 
C. Electronic properties
The electronic properties of RbH and CsH with the RS and CsCl structures have been calculated in order to estimate their optical properties. The knowledge of the electronic properties of a material is essential to understand its optical properties. The equilibrium lattice constant (a 0 ) for the RS and CsCl phases has been used to calculate the energy band structures for RbH and CsH compounds. It is well known that energy band structure is underestimated with both GGA and LDA approaches and insulating state sometimes may obtained with GGA and LDA as a semiconducting state, or even metallic one. 26 This problem in GGA and LDA increases the Coulomb potential by shifting the Rb and Cs energy states to higher levels due to the limitations in the GGA and LDA methods, because of the discontinuity in the energy derivative for certain electrons. 26 An exact exchange potential has been suggested by Becke and Johnson to solve this problem which reduces the Coulomb repulsion between the s states of the atoms in the compound. 14,15 For better energy band structure calculations, Wu-Cohen-GGA and mBJ-GGA approaches for the exchange-correlation potential have been used. The band structures for RbH and CsH with the two structures, RS and CsCl are calculated along the high symmetry directions of the first Brillouin zone as shown in Figures 1 and 2 . These compounds have a direct minimum energy-band gap with RS structure along the L-point symmetry line (the optical transitions are direct). The minimum energy band gap for RbH with CsCl is an indirect from the R to X-point symmetry line with both WC-GGA and mBJ-GGA approximations, while the CsH with CsCl structure has a direct minimum energy band gap along the R-point symmetry line using both mBJ-GGA and WC-GGA approximations. The Fermi energy level is chosen to coincide with the zero energy, by comparison with WC-GGA, the energy band gaps with mBJ-GGA are wider with both structures RS and CsCl; WC-GGA has shifted the valence and conduction bands closer to one another as shown in Figures 1 and 2 . The calculated minimum energy band gap values for both RbH and CsH in RS and CsCl structures with the two approaches, mBJ-GGA and WC-GGA are reported in Table IV previous theoretical 24, [27] [28] [29] [30] and experimental 31, 32 works. The energy-band gaps with mBJ-GGA are broader than results with WC-GGA by about 1.16eV to 2.583eV, depending on which structure has been used. The energy band gap values for RbH with RS and CsCl structures are about 3.050 eV and 2.397 eV (mBJ: 5.663 eV and 4.474 eV), respectively, while for CsH they are 2.26eV and 2.56 eV (mBJ: 4.59eV and 3.72eV), respectively. The calculated energy-band structure has been modified by using the exact exchange-correlation potential; mBJ-GGA approach; as a result, the calculated band gaps with mBJ-GGA approach agree well with the experimental results. The differences in calculating the energy band gap between the experiment and mBJ-GGA approach are about 0.7eV and 0.19eV for RbH and CsH, respectively, this is mainly due to the very small variation between the computed lattice constant and experimental data. parts, valence band; the bands below the Fermi energy level (FE); and conduction band; the bands above the Fermi energy level (FE). The valence band for XH compound, Figures 3 and 4 , made mainly from H-s states along with some contribution from X-s and X-p states, while the conduction band dominate with X-d with a small contribution from X-p and H-s states.
While the majority of the hydrides are rather pure covalent 33 or metallic when they bond with transition metals, 33 our titled compounds as far as they are concerned belong to group I. 33 In this group, the compounds have rather some ionicity in their chemical bonds, known as saline hydrides or pseudohalides. The reason of this behavior is that the hydrogen atoms act as the hydride ions (H ) which bond with more electropositive alkaline-earth metals, here the rubidium and cesium ones. Thus, in order to give deeper analysis on this bonding, we will make in this subsection an extensive use of state of the art quantum interpretative techniques based topological analysis of the electron density (ρ). The most prominent approaches are the quantum theory of atoms in molecules (QTAIM). 34 QTAIM divides direct space into discrete atomic basins, which predicts self-consistent local properties such as charges and volumes, likewise a topological inter-atomic bond path motif, which is attributed to the molecular structure. 34 In Figure 5 , we plot the decomposition of the electron density obtained by the QTAIM approach of the studied compounds in their NaCl phase; in this plot basins are built by means of the crystal symmetry, which forces the existence of critical point at selected positions in the unit cell. By the use of semi-empirical relations proposed by Mori-Sánchez et al., 35 ionicity
OS(Ω) can be defined as an average for all the basins of the ratio between the local topological charge (Q(Ω)) (the net charge) and the nominal oxidation state(OS(Ω)). The predicted net charges of the CsH compound are respectively found equal to: -0.75 and 0.32 electrons for hydrogen and cesium ions. And for the RbH one, Q(Ω)= -0.73 and 0.34 electrons for the hydrogen and rubidium ions. The ionicity index is then equal to α(CsH) = 53.16% and α(RbH)= 53.98%. Here, the electrons of hydride ions are 75% transferred to the alkaline-earth metals. This behavior indicated that the bonds in our titled compounds are polar in their NaCl phase, with a mixing covalent-ionic character. At this stage, the fundamental question of the force practicing on the H-alkaline-earth metals bonds deserves a special attention. To answer such a question, we have made on the CsH and RbH compounds an additional analysis based on covalent interactions 36 to visualize the weak interactions based on the reduced electron density gradient RDG. The classification of the nature of the interaction is based on the sign of the second eigenvalue of the Hessian (λ 2 ) of the charge density. In fact, if λ 2 < 0 is negative; the attractions are judged to be attractive and colored in blue. However, if λ 2 > 0, the attractions are rather repulsive and colored in red color. In the case of the term of (λ 2 ×ρ) is close to zero, weak interactions are invoked and depicted in green color. The 2D and 3D plots of reduced density gradient (RDG) versus density multiplied by the sign of (λ 2 ) reveal clearly that the interactions are weak including dispersive forces. However, some hydrogen bonds are shown around the -0.01 in 2D map of RDG (see Figure 6 ) as well as in the 3D one of the CsH compounds (see Figure 7) . FIG. 7 . 3D NCI plot for CsH and RbH compound in their NaCl phase.
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D. Elastic properties
Elastic constants are crucial parameters, through their knowledge, one can predict and derive useful mechanical and thermodynamic properties such as brittleness, stiffness, shear's modulus (S), Young's modulus (Y), anisotropic ratio factor (A), Poisson's ratio (ν), Debye temperature (θ D ), transverse sound wave velocity (v t ), average sound wave velocity (v m ) and longitudinal sound wave velocity (v l ) for useful applications. To obtain elastic constants of RbH and CsH compounds in RS and CsCl structures, we used the method developed by Morteza Jamal and integrated in WIEN2k code. 13 The optimized lattice constants listed in Tables I and II have been used to estimate the elastic constants (C ij ) at zero temperature and at ambient pressure. This is done by forcing a small strain from -0.002 to 0.002 on the optimized unit cell and uses the energy approach to calculate the elastic constants. Because of the cubic crystal high symmetry, Rs and CsCl structures have only three independent elastic constants (C 11 ,C 12 and C 44 ). Calculated elastic constants and their related parameters as, bulk moduli (B), shear's modulus (S), Young's modulus (Y), anisotropic ratio factor (A), Poisson's ratio (ν), Debye temperature (θ D ), transverse velocity (v t ) and longitudinal velocity (v m ) of the RbH and CsH are displayed in Tables V and VI for the RS and CsCl structures; respectively along with the available previous theoretical results. 22, 24, 37 The values of the computed elastic moduli for RbH and CsH compounds in both RS and CsCl structure agree well with previous theoretical results. C 12 for the RbH compound in the CsCl structure has a negative value; as Xinyou et al. 12 result of KH compound and Jaradat et al. 37 results of KH, RbH and CsH compounds; the results are to some extent consistent with Jaradat et al., 37 Sudha et al. 24 and Xinyou et al. 12 results. The elastic constants in the RS and CsCl structures decrease as the alkali radii increase, which means CsH is less mechanically stronger. These compounds are mechanically stable in the RS and CsCl structures, they satisfy the Born mechanical stability criteria, the criteria for cubic structures are given by: 38 C 44 > 0, C 11 > 0, C 11 + 2C 12 > 0; C 11 > B > C 12 , where B is the bulk modulus.
Voigt (V) and Reuss (R) are two approximations usually used to estimate the mechanical and thermodynamic properties of materials. 39, 40 These two approximations denoted the lower and upper limits of the mechanical and thermodynamic properties. Mechanical and thermodynamic properties can be predicted by employing Voigt-Reuss-Hill (VRH) approximation; VRH approximation indicates the arithmetic average of Voigt and Reuss. Shear modulus (S) describes the material's response to shear strain, in other words, this quantity represents material resistance against plastic deformation. 39, 40 The Hill shear modulus (S H ) is the arithmetic mean of the Voigt shear modulus (S v ) and the Reuss shear modulus (S R ). The Voigt shear modulus (S v ), the Reuss shear modulus (S R )and the Hill shear modulus (S H ) are given by:
S R = 5C 44 (C 11−C 12 ) 4C 44 + 3(C 11−C 12 ) (4)
The Young's modulus (Y) describes the material's response to linear strain and defined as the ratio of the stress to strain. It is an important parameter for technological and engineering application, it gives us information about the solid's stiffness, the larger the value of (Y) the stiffer the solid material is, 40 Young's modulus (Y) is given by:
The bulk modulus (B) represents the resistance of solid to fracture, for cubic structures B is given by:
From Tables V and VI, bulk moduli for RbH and CsH compounds are extremely small, which means RbH and CsH have a weak resistance to the fracture in the RS structure. RbH compound has more resistance to fracture (greater bulk modulus) than CsH compound. One can see that the CsCl structure is harder than RS structure, because CsCl structure possess a greater value of bulk modulus and lower value of compressibility (β=1/B Tables V and VI, Young' s moduli values indicate that the stiffness decreases as the alkali radii increase in the RS and CsCl structures. The RS structure is stiffer than the CsCl structure, this means that RS structure of RbH and CsH compounds is the more mechanically stronger than CsCl structure. The elastic anisotropic factor (A) characterizes the anisotropy of the elastic wave velocity in a crystal and also describes the variation in crystal atomic arrangement in different directions. 42, 43 A is unity for completely isotropic compound; A for cubic structures can be given by.
From Table V , A for CsH in the RS structure is almost unity, which means CsH in the RS structure is almost completely isotropic, while RbH in the RS structure is not completely isotropic. Table VI represents the anisotropy factor for both RbH and CsH in the CsCl structure, A=0.22 and 0.23 for RbH and CsH, respectively. This means that these compounds are anisotropic in the CsCl structure.
Poisson's ratio (ν) is an indicator which is used to judge the brittleness and ductility of the solid compounds, the critical value of v is 1/3, the compound has a ductile (brittle) nature when v > 1/3 (v < 1/3),. 44 The Poisson's ratio (v) is given by:
Poisson's ratio for RbH and CsH compounds is less than 1/3 in both RS and CsCl structures, means they have a brittle nature, present results agree with Ref. 24 that RbH and CsH compounds have a brittle nature in both RS and CsCl structures. Another simple relationship has been suggested by Pugh to judge whether the compound is brittle or ductile in nature. 44 Pugh relation based on the ratio of the bulk B to shear modulus S, if B/S>1.75 the compound behaves in ductile nature, otherwise the material has a brittle nature. B/S for the two compounds RbH and CsH in both RS and CsCl structures is lower than 1.75, this means that Pugh relation values for RbH and CsH in RS and CsCl are consistent with Poison's ratio that these compounds have a brittle nature. Debye temperature (θ D ) of material defines as the highest temperature that can be accomplished as a result of single normal of vibration; it is given by: 41
Where h is Plank's constant, k B is Boltzmann's constant, N A is Avogadro's number, ρ is the mass density per unit volume, M is the molecular weight, and v m is average sound velocity. Average velocity (v m ), transverse velocity (v l ) and longitudinal velocity (v t ) of sound are given by: [45] [46] [47] 
It is clear from Tables V and VI that the Debye temperature and the three sound wave velocities decrease as the alkali radius increases, also the value of these parameters in the RS structure are larger than their values in the CsCl structure. From the sound wave velocities relations, these velocities mainly depend on the shear modulus (S) and bulk modulus (B) values. As a result the sound velocity increases as the shear and bulk modulus increase.
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E. Optical properties
Optical properties of XH compounds in the RS and CsCl structures are obtained from the frequency dependent complex dielectric function ε(w) which is given by the Ehrenreich and Cohen's equation. 48 ε (w) = ε 1 (w) + iε 2 (w)
For small wave vector, the complex dielectric function measures the linear response of electron to an external electromagnetic field. There is an interaction between electric field of an incident photon and electron in crystal; interaction can be described by the time dependent perturbation of the ground state electronic states. The interaction of electric field of the incident photon with electron in crystal causes optical transitions between unoccupied and occupied states. The imaginary part ε 2 (ω) of the complex dielectric function can be obtained from the momentum dipole matrix elements between the occupied and the unoccupied electronic states wave functions. The real part ε 1 (w) of the complex dielectric function can be evaluated from the Kramer-Kronig relationship. The imaginary ε 2 (w) and real part ε 1 (w) of the complex dielectric function for cubic symmetry compound can be given by [49] [50] [51] 
Where P represents the Cauchy principal value of the integral, M cv (k) = u ck |e.∇| u vk represents the momentum dipole matrix of the incident electric field, e is the potential vector representing the electric field matrix for direct transition between u vk and u ck (valence and conduction band states) and w cv (k) = E ck − E vk is the transition energy. Refractive index n(ω) is a frequency dependent function, it is an important physical parameter and closely related to the energy band structure of the material, it is obtained in terms of the real and imaginary parts of the dielectric function; ε 1 (w) and ε 2 (w); by the following relation: [49] [50] [51] 
Furthermore, others important optical parameters can be obtained immediately from ε 1 (w) and ε 2 (w), reflectivity R(w), absorption coefficient α(w), extinction coefficient k(w) and energy loss spectrum L(w) and they can be given by: [49] [50] [51] 
Figures 8 and 9 displaying the computed real part and imaginary part of the complex dielectric function for RbH and CsH compounds with the RS and CsCl structures, respectively. The static real dielectric constants ε 1 (0) of RbH with RS structure are about 2.37 (mBJ: 1.59) and 2.63 (mBJ: 1.83) with CsCl structure, while for CsH ε 1 (0) are about 2.37 (mBJ: 1.59) 2.63 (mBJ: 1.83), indicating that RbH and CsH with RS and CsCl are suitable as dielectric compounds. The real part of the dielectric constant ε1(w); for both RbH and CsH with RS and CsCl; are negative in a small regions, in these regions the photons are completely absorbed and this reflect a metallic nature in these regions. RS respectively, due to transitions at the L-point symmetry with RS structure and along the X-point symmetry with CsCl structure for the two compounds. The mBJ-GGA results for real and imaginary parts of the dielectric constant for both RbH and CsH are shifted toward to high energy direction, while the intensities are lower than those of WC-GGA. The first peaks in ε 2 (w) spectra for RbH with RS and CsCl structures are at energy approximately equals to 4.41eV and 5.18eV (mBJ: 6.8eV and 7.82eV) respectively, while for CsH are at about 4.8eV and 5.53eV (mBJ: 6.8eV and 6.6eV) respectively. It is noticeable that ε 2 (w) with RS structure has more peaks than CsCl structure for the two compounds; this is related to the variation in the energy band gap of the two structures. These peaks originate from the inter band transition, which is strongly related to the energy band gap. The peaks in imaginary dielectric function are due to electrons transitions from valence to conduction bands. RbH and CsH compounds have a wide direct energy band gaps, their maximum absorption are located in the middle ultraviolet (MUV4.13-6.20 eV) region and far ultraviolet (FUV12.4-6.20 eV) region, therefore they are could be suitable for the optoelectronic UV optoelectronic device applications including laser diodes (LDs) and light-emitting diodes (LEDs). The optical absorption coefficients α(w) of both RbH and CsH with RS and CsCl structures are displayed in Figures 10  and 11 , respectively. Both of RbH and CsH with RS and CsCl structures have a wide absorption region, on the other hand RbH absorption is very huge compared with CsH absorption and this is related to the differences in the energy band gap. It is noticeable that the RbH is an excellent absorbent material. The maximum absorption regions are located in the middle ultraviolet (MUV) region and far ultraviolet (FUV) region. Optical absorptions of RbH with RS and CsCl start from about 2.9eV (mBJ: 5.3eV) and 3.2eV (mBJ: 6.1eV), respectively. For CsH absorption start from about 3.2eV (mBJ: 5.8eV) and 3.8eV (mBJ: 5.0eV), respectively. We can see that absorption begins when photon energy is close to the minimum direct energy band gap and no absorption is observed when the photon energy is less than the threshold absorption energy. Absorption curves of both RbH and CsH with RS and CsCl approaches using mBJ method move to high energy direction, with comparison with the WC-GGA approach. These two compounds are suitable as absorbing materials because they respectively. The reflectivity parameter is an important coefficient, R(ω) displaying the percent of reflected energy at the solid surface. The static reflectivity R(0) for both RbH and CsH with RS and CsCl is small, the zero-frequency reflectivity R(0) for RbH with RS and CsCl are 4.5% and 5.6% (mBJ: 1.3% and 1.79%) respectively, while R(0) for CsH with RS and CsCl structures are 4.5% and 5.6% (mBJ:1.3% and 1.8) respectively. It is clear that R(0) with WC-GGA greater than with mBJ approach. The energy loss function L(ω) for RbH and CsH with RS and CsCl structures are shown in Figures 18 and 19 , respectively. The energy loss function L(ω) usually describing the energy loss of the fast electrons traversing in a material, L(ω) resonance peaks correspond to the plasma frequency. 52 Maximum peaks for the energy loss function for RbH with RS and CsCl structures occurred at 10.8 and 10.75eV (mBJ: 9.52 and 12.52eV) respectively, and for CsH occurred at 7.65 and 8.75eV (mBJ: 13.52 and 9.42eV). Comparing with the CsCl structure results, the L(ω) function with RS has more peaks, and this is related to the differences in energy band gap region. Maximum energy loss occurs when the real part of the dielectric function ε 1 (ω) is minimum, and when there is a rapid decrease in reflectivity R(ω). The two compounds have high energy absorption and high energy loss in the RS and CsCl structures, therefore, both RbH and CsH are suitable as wave absorbing compounds in the (MUV) and (FUV) regions, but unsuitable as transparent compounds.
IV. CONCLUSION
We have investigated the structural, electronic, elastic and optical properties of the RbH and CsH in RS and CsCl structures using WC-GGA method and found that these compounds can be treated as a dielectric compounds. RbH and CsH compounds are also found to be a wide direct energy band gap, therefore they could be suitable for the optoelectronic UV device applications. The RbH is found to be an excellent absorbent material. Both RbH and CsH compounds are suitable as absorbing materials because they have broad absorption regions, especially in the MUV and FUV regions. mBJ method shows that all optical curves for both RbH and CsH in RS and CsCl structures are moved to high energy direction compared to the WC-GGA method.
RbH and CsH compounds are mechanically stable; their elastic constants satisfy the Born-Huang criteria in the RS and CsCl structures. RbH compound has larger elastic constants than CsH compound in both RS and CsCl structures, which means RbH compound is more mechanically stronger than CsH compound, as the alkali radius increases it becomes mechanically less stronger. B/S value, Poisson's value as well as the bulk modulus small value for RbH and CsH compounds represent a brittle nature for RbH and CsH compounds. The Young's modulus value, indicates that the stiffness decreases as the alkali's radius increases. The RS structure is the stiffer than the CsCl structure, this means that RS structure of RbH and CsH compounds is the more mechanically stronger than CsCl structure which is consistence with elastic constants and the bulk moduli values. Debye temperature as well as the sound wave velocities decrease as the alkali radius increases, these parameters in RS structure has a larger value than CsCl structure for the two compounds.
